Revue de linguistique, psycholinguistique et informatique. A journal of linguistics, psycholinguistics and computational linguistics 9 | 2011
Introduction 1
Despite the fact that for more than four decades "fi xed" word combinations have been under close scrutiny, the notion of fi xedness remains quite fl uid in literature. A wide range of diff erent terms and criteria has been used in order to identi various "fi xed" word combinations, ranging om collocations to idioms and proverbs. Considerable debate has arisen among syntacticians, semanticists, lexicographers, cognitive linguists and psycholinguists on their syntactic nature (cf. Nunberg, Sag & Wasow, 1994) , the role of literality and fi gurativeness in their meaning (Gibbs et al., 1997) , their lemmatization (Lorentzen, 1996) , and on whether they are mentally stored as long words (cf. Swinney & Cutler, 1979) or not (cf. Gibbs, Nayak & Cutting, 1989; Glucksberg, 1993 ). 2 Traditionally, idioms are multi-word expressions whose idiomatic meaning cannot be deduced om the meaning of their parts (e.g. Bobrow & Bell, 1973; Chomsky, 1980; Fraser, 1970; Swinney & Cutler, 1979 ; M. Gross, 1982 Gross, , 1988 ; Van der Linden, 1992) . For example, we cannot infer the idiomatic meaning of the idiom bite the dust (i.e., "cease to exist") based on the meanings of the words bite , the , dust . 3 Nevertheless, in accordance to more recent views, called compositional views Gibbs, Nayak & Cutting, 1989 ) many idioms are, at least in part, analyzable or decomposable word confi gurations. Nunberg (1979) was the fi rst to introduce the notion of idioms as combining expressions. Compositionality refers to the fact that the constituents of some idioms "carry identifi able parts of the idiomatic meaning" (Nunberg, Sag & Wasow, 1994: 496) . Based on this notion, in addition to the distinction between semantically decomposable and non-decomposable idioms, Nunberg proposed an idiom classifi cation that emphasized the interaction between an idiom's literal and fi gurative meanings. According to this classifi cation scheme, idioms vary in their semantic decomposability. He distinguished two types of decomposable idioms: normally decomposable idioms and abnormally decomposable idioms. Normally decomposable idioms' constituents bear a direct relation to the fi gurative meaning. In pop the question , for example, there is a clear correspondence between pop and question and the relevant parts of the fi gurative meaning "propose marriage". Abnormally decomposable idioms' constituents bear a metaphorical relation to the fi gurative meaning. For example, the word maker in meet your maker metaphorically refers to a deity. In psycholinguistics, compositionality was introduced by Gibbs and colleagues Gibbs, Nayak & Cutting, 1989) . Based on the notion of compositionality proposed by Nunberg, Gibbs and colleagues developed the so-called idiom decomposition hypothesis. This hypothesis asserts that semantically decomposable idioms may be analysed compositionally. Each component is retrieved om the mental lexicon and combined with the other components of the string according to their syntactic relations. In contrast, the meaning of non-decomposable idioms is retrieved directly om the lexicon. Thus, decomposable and non-decomposable idioms are represented diff erently and processed in diff erent ways. With respect to comprehension, the main prediction of compositional models is that an idiom will be easier to comprehend if its words are related, in any way, to its fi gurative meaning. For example, the idiom to speak your mind can be analysed to derive its meaning: "to express your feelings or opinions ankly"; in spill the beans -the most commonly cited example of a decomposable idiom in the literature-it is assumed Gibbs, Nayak & Cutting, 1989; Hamblin & Gibbs, 1999 ) that there is an isomorphism between the meaning of the individual constituents and the idiomatic meaning of the expression as a whole. Every constituent contributes -literally or metaphorically-to the idiomatic meaning of the expression, with beans corresponding to the secrets and spill to the action of divulging the secrets. Decomposable idioms have been combined with syntactic as well as processing properties: greater fl exibility, accuracy, and rapidity of access. Yet, the empirical evidence in support of these claims is not always very consistent (see Tabossi, Fanari & Wolf, 2008).
2.
The development of idiom comprehension 5 As has already been mentioned, past research treated idioms as word confi gurations in which there is only a slight relationship between literal and fi gurative meaning. Therefore, knowing the literal meaning of an idiom does not aid the comprehender to fi nd its fi gurative meaning (Ortony, Turner & Larson-Shapiro, 1978) . This led to the hypothesis that language users (and also children) learn idioms as giant lexical units and not by analysing their constituents (Ackerman, 1982 are confl icting. According to several studies, this is an early developing skill. For example, Gibbs (1987 Gibbs ( , 1991 found that children as young as 5 years old are better at explaining transparent idioms than opaque ones. Other fi ndings seem to support a late development of this skill. For example, Nippold and Ruǳ inski (1993) failed to fi nd a positive correlation between transparency and performance on an idiom explanation task for 11-year-olds but they found a positive one for 14 and 17-year-olds. Similar fi ndings were obtained by Nippold and Taylor (1995) . Nevertheless, younger children seem to be disadvantaged on explanation tasks compared to older ones because of the high degree of metalinguistic eff ort required by this type of task.
7
Using a multiple-choice task, Levorato and Cacciari (1999) found that idiom transparency has a facilitatory eff ect on idiom comprehension for 9-year-olds but not for 7-year-olds. In fact, Levorato and Cacciari (1999) suggest that although semantic analysis can infl uence idiom comprehension om an early age, the importance and use of this processing skill increases as children get older. A similar pattern of results is reported by Gibbs (1991) between fi rst graders (mean age: 6 years and 10 months) and third graders (mean age: 8 years and 9 months). According to Levorato and Cacciari (1999) , semantic analysis can be used by children as they acquire a processing skill that develops with age. Thus, it seems that the ability to analyse the internal semantics of an idiom takes some time to develop. In line with Levorato's and Cacciari's fi ndings are those of Cain, Towse and Knight (2009) with a notable exception: even very young children (7/8-year-olds) are able to use semantic analysis to derive the meanings of transparent idioms.
3.
The current research 3.1. Aims
8
The study presented herein contains two intricately linked but distinct studies: a linguistic study and a psycholinguistic study. The linguistic study aims at investigating the extent to which idiomatic phrases are fi xed, through a thorough linguistic analysis of 470 phrases with fi xed subject in Greek. A linguistic model of fi xedness is developed which, being the product of the aforementioned analysis, will be presented immediately a erwards. The aim of the psycholinguistic study, on the other hand, is to precisely assess the empirical adequacy of this model in Greek elementary school students, aged between 7 years and 6 months (henceforth 7.6) and 9 years and 5 months (henceforth 9.5). A series of experiments was conducted, one of which will be presented in this article.
3.2. Linguistic study: the graded i xedness model 9 As already mentioned, a linguistic analysis of 470 phrases with fi xed subject in Greek was carried out. In order to select the most appropriate phrases the following procedure was followed. First we searched and compared the relative meanings as these appeared in various dictionaries, and then we searched and found examples 7 of their use in linguistic contexts. The sources below were used for this purpose: the Dictionary of Modern Greek (Babiniotis, 2002) , the Dictionary of Modern Greek (Manolis Trianta llidis Foundation, 1998), and the Hellenic National Corpus (ILSP, http://hnc.ilps.gr/ ). Once collected, phrases were classifi ed according to syntactic and semantic criteria and indexed in a lexicon accompanied by their syntactic and semantic properties. These criteria were the same as those used in the past in the amework of "lexicon-grammar" for the classifi cation of French idioms, by M. Gross (1982) , and of Greek idioms, by Fotopoulou (1993) . These were: 1) the semantic criterion, according to which the meaning of an idiom is not derived om the meaning of its parts, and 2) the lexical-structural criterion, according to which one or more elements of the clause are lexically invariable in relation to the verb.
0
The limits of the present article do not allow a detailed presentation of the syntactic and the semantic properties of the idioms studied. It will suffi ce to mention that the detailed description of the syntactic properties of phrases with a fi xed subject broadly supported the three basic conclusions drawn by M. Gross (1982 Gross ( , 1988 ) on the basis of his vast empirical work on the classifi cation of 20.000 French idioms:
idiom fi xedness can be limited to only certain constituents of the sentence.
For example, the French sentence Max ne porte pas Luc dans son coeur ("Max does not like Luc") demonstrates a combination of fi xed and nonfi xed elements. The fi xedness of this expression relies on the relation of the verb ne pas porter ("not to carry") and the prepositional phrase dans son coeur ("in his heart"). The fi rst component Luc is not fi xed; there are small groups of fi xed constructions with similar meanings, allowing some degree of element variation within the idiomatic expression, e.g., in French Max (a raté / a loupé / a manqué) le coche ("Max has missed the train") meaning "Max missed his chance" or Max a perdu (la boule / la boussole / le Nord / les pédales , etc.) ("Max has lost [the ball / the compass / the North / the pedals]") meaning "Max fl ipped out"; it appears that fi xed sentences are located on a continuum, starting om ee structured combinations and ending with fi xed expressions specifi ed as prototypical, i.e., semantically opaque and structurally fi xed 1 . For example: Max a (manqué / loupé / raté) (une chance unique / un beau coup / une bonne occasion / une aff aire / le coche) ("Max has missed a unique chance / a good opportunity / a great deal / a great chance / the train") meaning "Max missed his chance".
1
These conclusions, apart om giving the gist of the syntactic and semantic properties of idioms, also highlight the range and variety of these properties as well as the signifi cant degree of eedom which some of them display. A similar 1. See classifi cation concerning the object classes for synonym structures of this type, as proposed by G. Gross (1994) . Nevertheless, concerning the lexical distribution of the phrases, we decided to adopt a much more qualitative rather than a quantitative perspective, going beyond the two basic criteria used by M. Gross.
3
Certainly, the criterion of restricted distribution is a crucial one for excluding all expressions that contain verbs with a large distribution coming om various semantic fi elds. However, we assumed that the categorization of the phrases as to the degree of their fi xedness would need more subtle criteria than the purely quantitative criterion of restricted distribution. Thus, in each expression we examined the type of relationship between the verb and the subject: is it this particular co-occurrence of this particular verb with this particular noun which produces this particular meaning of the idiom or, conversely, is it possible for this particular verb to be combined with another noun and to still have the same meaning? For example, in the expression δεν πέφτει καρφίτσα [literally "a pin doesn't drop"], which means "there is a crowd of people", the verb cannot be found in another lexical confi guration with the same or a similar meaning to the one which it has in the expression δεν πέφτει καρφίτσα ["a pin doesn't drop"] 2 . In this case, the meaning of the expression derives exclusively om the lexical relationship between its verb and its noun. This is not the case of the expression τον φοβήθηκε το μάτι μου [literally "my eye feared him"] meaning "I was scared stiff by him or his actions" the meaning of which emerges om the lexical meaning of its parts.
4
Because of this heterogeneity, we preferred, instead of the terms "idiom" or "idiomatic expression", to use the term "phrase" defi ned as the expression the overall meaning of which does not exclusively emerge om the lexical meanings of its parts. The meaning of the phrase can therefore emerge: a) lexically i.e., om the constituents' lexical meaning, for example ραγίζει η καρδιά μου [literally "my heart cracks"] meaning "I am in deep grief" or "it broke my heart"; b) conceptually, for example πιάνω τον ταύρο απ' τα κέρατα [literally "I take the bull by the horns"] meaning "I face the problem decisively"; c) om the blending of constituents' lexical and conceptual meanings, for example κόβει το μυαλό του [literally "his mind cuts"] meaning "he is smart"; and, very rarely, d) neither conceptually nor lexically, for example τα φόρτωσα στον κόκορα [literally "I loaded them on the rooster"] meaning "I did not act at all, as I was feeling lazy".
5
Therefore, using the aforementioned test as a starting point, a spectrum of fi xedness was created. This spectrum includes two types of phrases: the "typical phrases" and the "non-typical phrases". Non-typical phrases include "quasi-phrases" and "conventionalized phrases". In order to be characterized as typical, a phrase 2.
The idiom δεν πέφτει βελόνα [literally "it doesn't drop a needle"] can also be encountered but the two nouns καρφίτσα (pin) and βελόνα (needle) belong to the same semantic fi eld.
9
has to meet the exclusive co-occurrence criterion -i.e., the verb constituent of the phrase cannot maintain its meaning if it co-occurs with a noun constituent outside the semantic fi eld to which the noun of the recurrent phrase belongs. In typical phrases, the semantic-lexical articulation between the constituents is so strong that semantic autonomy is restricted or even completely neutralized. A non-typical phrase is one that meets the non-exclusive co-occurrence criterion. In quasi-phrases, the verb retains a) its literal meaning, or b) the meaning it has at the tangible/concrete level, or alternatively c) is used with a non-literal meaning. For example, in the phrase τον φοβήθηκε το μάτι μου [literally "my eye feared him"] meaning "I was scared stiff by him or his actions" the verb retains its literal meaning (see Η Έλλη τον φοβήθηκε ["Elli feared him"]). In the phrase πάγωσε το αίμα της [literally "her blood oze"] meaning "she was shocked" the verb has a non-literal meaning (see ο Άρης πάγωσε [literally "Aris was ozen"]). In the phrase ράγισε η καρδιά μου ["my heart cracked"], the verb ράγισε retains the core meaning of "cracking without being cut into pieces" that it has in the sentence ράγισε το ποτήρι ["the glass cracked"] by a semantic extension to a non-tangible/abstract level. On the other hand, the noun καρδιά ("heart") is a semantically autonomous constituent of the phrase since it refers to the inner emotional world. The core meaning of the verb is transposed to an abstract level -at this specifi c phase we talk about metaphor-while at the same time, the meaning of the whole phrase acquires a new semantic load. This transposition om a tangible to an abstract level bears the connotation of an emotional breakdown.
6
Conventionalized phrases are those whose verb maintains its fundamental meaning whereas the noun has a parallel to the basic-literal meaning which is a conventionalized meaning 3 . A conventionalized meaning is a meaning widely accepted by a linguistic community and used with all possible connotations acquired in the course of time. For example, in the phrase τον τρώει το σαράκι της ζήλειας [literally "the woodworm of jealousy eats him"] meaning "jealousy wears him out", the verb eat retains the core meaning of wear . What diff erentiates this phrase om the phrase το σαράκι τρώει το ξύλινο τραπέζι [literally "the woodworm eats the wooden table"] is that what the phrase τον τρώει το σαράκι της ζήλειας describes is realized on an abstract level, whereas its consequences are perceived on a tangible level. In other words, one can probably recognize somebody who is jealous, but one can hardly see him "eaten alive" by jealousy. In fact, the meaning of the word σαράκι is so conventionalized that someone who encounters this word is more likely to recall the meaning of a strong feeling that gradually wears somebody out, than that of the woodworm. Even if both quasi-phrases and conventionalized phrases are characterized by the semantic autonomy of their constituents, an important diff erence should be noted. In quasi-phrases, the noun constituents are parts of the
3.
A constituent's conventionalized meaning should be diff erentiated om the term "conventionalized expression", which corresponds to the traditional defi nition of an idiom in the sense that one cannot guess its meaning om the separate meanings of its parts (Nunberg, Sag & Wasow, 1994) . body, and therefore they refer to human behavior through a metonymic relationship part/organ -whole/carrier. In conventionalized phrases, the noun constituents are concrete nouns the meaning of which, nevertheless, is captured on an abstract level. Unlike quasi-phrases, conventionalized phrases have a literal counterpart, whereas noun constituents of the conventionalized phrases are held in great semantic autonomy just because of the conventionalized meaning they carry. 1 7 In conclusion, typical phrases, quasi-phrases and conventionalized phrases are three discrete categories of idioms that form the spectrum of fi xedness. However, a crucial question for those interested in psycholinguistics is to what extent this graded-fi xedness model has a psychological reality or, on the contrary, to what extent it is a model with a merely theoretical, lexicographical application.
Psycholinguistic study:
the psycholinguistic relevance of the model 18 Accordingly, the main goal of the experiment presented below is to explore children's sensitivity to these -sometimes subtle-semantic parameters, by testing the eff ect of the phrase category on access to the idiomatic meaning. This research aims at evaluating the psychological validity of the graded fi xedness model we propose based on the notion of semantic autonomy.
9
Semantic autonomy is the only factor we consider in this experiment. We therefore tried to eliminate two of the factors most likely to interfere, namely familiarity and context. Idioms diff er widely in their equency of occurrence in language. There is also strong empirical evidence in support of the view that familiarity with idioms has a role to play in idiom comprehension, and especially so for younger children (Ortony, Turner & Larson-Shapiro, 1985; Popiel & McRae, 1988; Schweigert, 1986 ; Titone & Connine, 1994). More particularly, Titone and Connine found an intricate relationship between familiarity and semantic analyzability. Thus, when highly familiar idiomatic sequences are being processed, idiomatic meanings are directly retrieved om the mental lexicon and integrated into the on-going discourse representation (see also Giora, 1997) , irrespective of whether the component words bear any relation to the fi gurative meaning. In contrast, when less familiar idiomatic sequences are being processed, direct retrieval of the idiomatic meanings is more diffi cult, and, consequently, comprehension is dependent on on-going compositional analysis. In order to establish the non-familiarity of the linguistic material for the participants, additional preliminary research was carried out which will be presented below (see "Materials: construction and evaluation").
0
As far as context is concerned, there is growing evidence in support of its crucial eff ect on idiom comprehension. An early sensitivity to context in language learning and comprehension is well documented. Thus, it is not surprising to fi nd that children aged 7 and above understand idiomatic expressions better when these expressions are embedded in a supportive context (Gibbs, 1987 (Gibbs, , 1991 Levorato & 11 Cacciari, 1992 Nippold & Martin, 1989; Cain, Towse & Knight, 2009 ). In order to avoid probable interaction of the context with the factor manipulated in the present study, namely semantic autonomy, it was decided to present phrases with no context.
1
According to the working hypothesis tested by the present study, the greater the semantic autonomy of the phrase's constituents, the better the comprehension is. In particular, we expected that typical phrases whose constituents have restricted semantic autonomy would be more diffi cult for children to understand than nontypical phrases.
2
Concerning non-typical phrases, we expected that quasi-phrases would be more diffi cult for children to understand than conventionalized ones. Conventionalized phrases were expected to be more accessible than quasi-phrases, as their nominal constituents, even if their meaning is perceived on an abstract level, have literal counterparts that seem to be more imageable for young children (see Cacciari & Levorato, 1998) . In theory, the parts of the body that the nominal constituents of the quasi-phrases refer to are also tangible but, in these specifi c phrases, they do not retain their literal meaning. Seeing that these nouns are substituted with another one they are closely associated with, children need to analyse them metonymically in order to access the meaning of the phrase. This process, naturally, heightens the cognitive load of the idiom processing.
Preliminary research 23
In order to assess idiom comprehension without the confounding factor of prior knowledge, the familiarity of 33 phrases was tested (see Appendix A). In fact, it is hard to know how many children were already familiar with a given expression. Thus, bearing in mind that familiarity with any expression cannot be ruled out a priori, the main idea was to control it assuming that there is an age-dependency in the understanding of any phrase. It is only reasonable to assume that if phrases were found to be unfamiliar for the older students, these would be even more so for the younger ones. Therefore, we chose for the purpose of the present study to conduct this additional preliminary test using fi h graders, who are older than our main student-sample of second graders and fourth graders. 22 fi h graders attending elementary schools in Athens participated in this preliminary research. In the fi rst phase of this familiarity test, the children were asked to complete a questionnaire where they were questioned about each phrase of the material, whether they had heard it before (henceforth called " equency test"). In the second phase of the preliminary research, the children were presented with a booklet containing the same 33 phrases (see Appendix A). A multiple-choice test was given to them (henceforth "comprehension test"). For each one of them, they had to choose, om three interpretations (idiomatic interpretation, literal interpetation, other interpretation) the one they judged the most appropriate. The interpretations we have called "other" are plausible response options but not connected to the phrases either lexically or conceptually. Statistical analysis showed that, except for the case A total of 200 Greek elementary school children, all native speakers, participated in the experiment. Half of them were second graders (aged om 7 years and 1 month to 7 years and 11 months, mean age 7 years and 6 months -56 boys and 44 girls). The other half were fourth graders (aged om 9 years to 10 years, mean age 9 years and 5 months -41 boys and 59 girls). All the children attended elementary schools in Athens. They were all om middle-class families and were in age-appropriate classes. None of the children were dyslexic, nor had cognitive impairments or severe learning diffi culties.
-Materials: construction and evaluation 2 5
A total of 24 phrases (8 typical, 8 quasi and 8 conventionalized phrases) were selected (see Appendix B). The phrases were presented out of context, in the same order for each participant, distributed so that the same type of phrase (typical, quasi, conventionalized) did not appear consecutively (see Appendix C). Some examples of the three phrase categories are presented below, followed by English word-by-word, literal and idiomatic-meaning translations.
-Example of a typical phrase: [ Children's understanding of idioms was assessed using a multiple-choice task. Children were tested individually. The test was conducted in a quiet room away om the classroom. The children's task was to read each of the 24 phrases carefully and for each one to choose -in exactly the same way as in the preliminary test-the one they thought right out of three interpretations proposed (idiomatic interpretation, literal interpretation, other interpretation) 4 . The instructions for the task were printed on the ont cover of the test booklet and read out to the child: "in this booklet there are a number of short expressions, for example πληρώνω τα μαλλιά της κεφαλής μου ('to pay an arm and leg'). A er each expression, there are three possible meanings. Your job is to choose the right one". Three examples with three multiple-choice options each were given to the children in order to familiarize them with the task. Each of the examples was completed by each child in his/her booklet with the help of the experimenter. Three examples (one for each phrase category) are provided in Appendix D. The experiment took place during the second semester of the school year to ensure that the second graders would already have gained enough experience with reading. The duration of the procedure varied according to the time needed by each participant, but it mainly lasted om 20 to 30 minutes.
-Data coding 2 7
The responses were classifi ed into two categories: "Correct" and "Wrong" responses. A response was categorized as a "Correct" one when the participant provided the correct idiomatic meaning of the given idiom. All other responses diff erent om the idiomatic meaning i.e., the literal and other meaning were categorized as wrong responses. For example, if the participant chose for the phrase Δεν έπεφτε καρφίτσα [literally "a pin didn't drop"] the meaning "it was extremely crowded", then it was a "Correct" response but if they chose the meaning "it was extremely noisy" or the meaning "if I drop a pin, nobody would hear it" -which is the literal meaning of the phrase-their response was classifi ed as a "Wrong" one.
Results
-Analysis of children's response options 2 8 The mean percentages of correct and wrong responses chosen by children om the two age groups are presented in Table 1 . According to the χ 2 test, there was a signifi cant dependence between age group and type of responses (χ 2 =51.573, p=0.000, df=1): the younger the children were, the greater the number of wrong responses (literal and other) was. In particular, percentages of correct responses were lower than percentages of wrong responses for younger children (32.6% vs. 67.4%). The
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reverse pattern was observed for older children (56.2% vs. 43.8% for the correct and wrong responses, respectively) (see Table 1 ). It can be observed, however, that overall children's performance is quite poor.
Age group Type of responses

Correct Wrong
Second graders 33 67
Fourth graders 56 44 As regards the second graders, detailed data analysis demonstrated that the percentages of wrong responses (literal and other) were, for 20 out of the 24 phrases, signifi cantly higher than the percentages for the correct (idiomatic) responses. In two phrases, no signifi cant diff erence was found whereas in only two phrases (10 and 13) (see Appendix C) the percentages of correct responses were higher than the percentages of wrong responses. Possible explanations of the reasons why these two phrases were accessed successfully could be that the fi rst one is a conventionalized phrase which, in addition, refers to a rather well-known subject for many children i.e., football, whereas the second one is a phrase whose verb retains its literal meaning.
0
These results suggest that, in general, children of this age level fi nd it diffi cult to understand the meaning of the phrases belonging to the spectrum of fi xedness.
1
As far as fourth graders' performance is concerned, the percentages of correct responses were signifi cantly higher than the percentages of wrong responses for 9 out of 24 phrases (1, 2, 4, 9, 10, 11, 12, 13, 19 ) (see Appendix C). For 3 phrases, the percentages of wrong responses were higher than the percentages of correct responses (3, 8, 18) whereas for the remaining 12 phrases, no signifi cant diff erence was found (see Appendix C). These results suggest that older children are better at understanding the meaning of the phrases proposed. One interesting fi nding worth pointing out is that 80% of the children's choices at both age levels are either idiomatic or literal. Children's choices which have been collectively grouped as "other" (corresponding to plausible responses but not connected to the phrases either lexically or conceptually) account for a marginal proportion. In other words, interpretations that seem to bear no obvious relationship to the lexical data of the phrase are less acceptable by children. Taken together, these results suggest that children try to get access to the meaning of the phrase either literally or non-literally.
-The eff ect of phrase category on the type of response options More interesting for the aim of the present study was the signifi cant eff ect of the phrase category on the type of responses given by second and fourth graders.
A 2x3 (i.e., age x phrase category) analysis of Variance (ANOVA) was applied. The results showed that, for both age groups, the percentages of idiomatic responses i.e., correct responses diff ered signifi cantly depending on the phrase category: for the second graders (F=10.403, p=0.000) and for the fourth graders (F=11.612, p=0.000). Similarly, the results showed that, for both age groups, the percentages of literal responses i.e., wrong responses, diff ered signifi cantly depending on the phrase category: for the second graders (F=12.928, p=0.000) and for the fourth graders (F=13.958, p=0.000). More specifi cally, for the second graders, signifi cant diff erences were observed concerning idiomatic responses i.e., correct responses, when comparing between 1) typical phrases and quasi-phrases (26% vs. 34%) and 2) typical phrases and conventionalized phrases (26% vs. 38%), whereas between quasi-phrases and conventionalized phrases no signifi cant diff erence was found. Signifi cant diff erences were also observed concerning literal responses i.e., wrong responses, when comparing between 1) typical phrases and quasi-phrases (56% vs. 45%) and 2) typical phrases and conventionalized phrases (56% vs. 41%) whereas between quasi-phrases and conventionalized phrases no signifi cant diff erence was found (see Table 2 ). These results indicate that children, although their performance is overall very poor, fi nd it more diffi cult to understand the meaning of the phrases when their components do not have semantic autonomy.
Type of responses
4
For the fourth graders, signifi cant diff erences were observed concerning idiomatic responses when comparing between 1) typical phrases and conventionalized phrases (50% vs. 65%) and 2) quasi-phrases and conventionalized phrases (54% vs. 65%) whereas between typical phrases and quasi-phrases no signifi cant diff erence was found (see Table 2 ). Signifi cant diff erences were also observed concerning literal responses when comparing between 1) typical phrases and conventionalized phrases (29% vs. 15%) and 2) quasi-phrases and conventionalized phrases (28% vs. 15%)
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whereas between typical phrases and quasi-phrases no signifi cant diff erence was found (see Table 2 ). These results show that, except for conventionalized phrases, which are quite well understood (65% of correct responses), the comprehension of typical and quasi-phrases barely reached half of the correct responses (50% and 54%, respectively). These results suggest that in order for the children to be able to take advantage of the semantic autonomy of the constituents of an idiom, this autonomy has to be of a high level. This is the case of conventionalized phrases but it is not that of the quasi-phrases, which still remain quite opaque for young children. As far as typical phrases are concerned, the higher degree of familiarity that fourth graders may have with these phrases could account for their better understanding. Indeed, even if an eff ort was made to control children's familiarity with the phrases presented, it cannot be excluded with certainty that, in the course of time, some of them appear in children's linguistic input more equently than in the past.
5
Overall, despite the developmental change observed herein, a common pattern in second graders' and fourth graders' performance emerged, namely the signifi cant diff erence between typical and conventionalized phrases. In other words, it seems that, even at the age of 7.6, children are sensitive to the semantic diff erences between the most opaque and the most transparent phrases. It seems that children need to have better developed skills, so as to understand phrases whose meaning is related indirectly, i.e., through a metaphor, to the fi gurative meaning of the phrase. This is the case of quasi-phrases.
Discussion
36
Two objectives were set at the beginning of the present study. The fi rst objective was to contribute to the investigation of the most crucial question in the idiom literature, which is the question of fi xedness. For this purpose, a semantic-lexical categorization of 470 Greek phrases was attempted, those having a fi xed relation between verb and subject. We fi rst organized them syntactically according to "lexicongrammar" principles (M. Gross, 1975) . The present analysis supplied us with the argument that any syntactic diff erences between phrases and ee expressions are of limited signifi cance. By subsequent application of lexical and semantic criteria, it was shown that the constituents of the phrases are more or less characterized by semantic autonomy. This led us to form a three-category model of semantic fi xedness.
7
Initially, two major categories were distinguished, based on the strength of the semantic-lexical articulation between verb and subject: typical phrases and non-typical phrases. Typical phrases were considered to be the phrases that meet the exclusive co-occurrence criterion: the verb does not co-occur with another noun constituent, while at the same time maintaining the meaning it bears in the idiomatic phrase (e.g., δεν πέφτει καρφίτσα [literally "a pin doesn't drop"] meaning "there is a crowd of people"). Conversely, non-typical phrases are those whose constituents have a certain semantic autonomy. Non-typical phrases were further categorized into: a) quasi-phrases and b) conventionalized phrases. Quasi-phrases are those where the verb maintains either its literal or non-literal meaning (e.g., τον φοβήθηκε το μάτι μου [literally "my eye feared him"] meaning "I was scared stiff by him or his actions") or alternatively maintaining its core meaning at a tangible/concrete level (e.g., ράγισε η καρδιά της [literally "her heart cracked"] meaning "she was heartbroken"). Conventionalized phrases are those where the verb maintains its fundamental meaning whereas the noun has a second meaning parallel to the basic one, a conventionalized meaning (e.g., τον τρώει το σαράκι της ζήλειας [literally "the woodworm of jealousy eats him"] meaning "jealousy wears him out").
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The second objective of the present study was to assess the psychological reality of the graded fi xedness model proposed. To this end, we investigated the extent to which Greek elementary school children aged between 7.6 and 9.5 are sensitive to the aforementioned -in some cases subtle-semantic distinctions of idiomatic phrases of their language, as identifi ed by linguistic analysis. Based on previous research we expected that, in general, older children would perform better than younger ones and that phrases whose constituents have semantic autonomy would be better understood than phrases with no semantic autonomy.
9
The fi ndings in relation to our hypotheses can be summarised as follows: fi rst, older children demonstrated much higher levels of comprehension for all three types of phrase. A literal processing tendency of the younger children was apparent. It is precisely this tendency that forms the underlying reason why younger children (7.6-year-olds) appeared to have serious diffi culties in understanding the idiomatic meaning of the phrases belonging to the spectrum of fi xedness. Second, both groups were more likely to select the idiomatic interpretation when presented with non-typical phrases. However, younger children's performance is overall so poor that nobody can argue with certainty that children of this age are capable of taking advantage -even to a lesser degree than the older children-of the constituents' semantic autonomy. Suffi ce to say that they display a certain level of sensitivity to the semantic diff erentiations of the linguistic material used in this experiment. This sensitivity seems to develop considerably until the age of 9.5, since the children of this age achieve a quite high level of comprehension when processing the more transparent of the non-typical phrases i.e., the conventionalized ones. In fact, there is no doubt that children are able to work out the meaning of the phrase taking advantage of the meaning of its individual parts, but this meaning has to be close enough to the idiomatic meaning of the phrase for children to be able to grasp it. On the contrary, if it is not clear to the children how the meaning of the individual constituents is related to the idiomatic meaning of the phrase, then idiom comprehension becomes diffi cult or even impossible. For most children at the age of 7.6, the comprehension of quasi-phrases proved to be impossible. Even at the age of 9.5, almost half of the responses were literal. That suggests that more effi cient and more sophisticated strategies are needed so that the non-literal relation, which the constituents of these phrases bear with the fi gurative meaning, can be recognized as such and processed adequately. These fi ndings are in line with those of Levorato and Cacciari (1999) according to which idiom transparency has a facilitatory eff ect on idiom comprehension for 9-year-olds but not for 7-year-olds. Based on these fi ndings, Levorato and Cacciari concluded that the skills used to process fi gurative language develop between 7 and 11 years old. Nippold's work (e.g., Nippold, 1998; Nippold & Taylor, 1995) demonstrates growth in idiom comprehension during adolescence. On the other hand, Cain, Towse and Knight (2009) showed that, even if children as young as 7 years old are able to use semantic analysis to derive the meaning of transparent idioms, the language processing skills that aid idiom comprehension, as well as idiom knowledge itself, are still not fully developed in 11 to 12-year-olds.
1
Despite these diff erentiations, there seems to be a consensus on the conclusion that semantic analysis becomes increasingly important in the later stages of the development of fi gurative competence.
2
In summary, the results of the present study indicate that at the age of 7.6 years semantic analysis can, to a certain extent, be used by children to process the meaning of phrases, even though their performance is quite poor. As children get older, the use of this processing skill increases and, indeed, it becomes more and more refi ned. In fact, this study provides evidence that the greater the semantic autonomy of the constituents of the phrase, the more likely it is for the children to have access to its idiomatic meaning. These results are consistent with a body of work (Gibbs, 1987 (Gibbs, , 1991 Levorato & Cacciari, 1999; Nippold & Ruǳ inski, 1993; Nippold & Taylor, 2002) which claims the importance of semantic analysis in idiom comprehension as well as children's ability to analyse the internal semantics of the phrase in order to understand it. Naturally, further investigation is needed in this area and particularly with regard to the most controversial question in this research domain, namely the age of acquisition of this processing capacity.
In conclusion, although experimental evidence for the psychological reality of the notion of semantic autonomy has been provided, it seems that the facilitating eff ects of semantic autonomy are modulated by the ease with which the link between an individual constituent's meaning and its fi gurative meaning in the phrase can be established by the comprehender. Thus, in order to acquaint ourselves better with children's abilities to understand fi gurative language, further investigation of the relationship between semantic autonomy and other crucial factors in idiom comprehension such as literality or fi gurativeness is needed. Δεν πέφτει καρφίτσα.
A pin doesn't drop. 'It is extremely crowded.' / 'There is a tight squeeze.' [2] Φτάνει ο κόμπος στο χτένι.
The knot came to the comb. 'This cannot go on.' / 'Things came to a head.' [3] Δεν μου καίγεται καρφί.
I don't burn a nail. 'I don't give a damn.' / 'I couldn't care less.' [4] Με ζώνουν τα φίδια.
I am surrounded by snakes. 'I am extremely worried about something.' / 'I am alarmed.' [5] Μπαίνει το νερό στ' αυλάκι.
The water goes into the ditch. 'Things have taken their course.' / 'The process started to function in an orderly way.' [6] Το ποτήρι ξεχείλισε.
The glass overfl owed. 'This was the last straw.' / 'My patience has been exhausted.' [7] Μου σηκώνεται η τρίxα.
My hairs are put up. 'My hair stands on end.' / 'I was disgusted, terrifi ed, horrifi ed, extremely displeased.'
Marianna Mini, Kleopatra Diakogiorgi et Aggeliki Fotopoulou [8] Μου ανεβαίνει το αίμα στο κεφάλι.
The blood rises up to my head. 'My blood is up.' / 'I lose my temper.' [9] Πήζει το μυαλό μου.
My mind thickens. 'I become mature.'
[10] Δεν ιδρώνει τ' αυτί του.
His ear doesn't sweat. 'It cuts no ice with him.' / 'He doesn't turn a hair.' / 'He doesn't give a damn.' / 'He couldn't care less.' [11] Με έλουσε κρύος ιδρώτας.
A cold water gave me a bath. 'I am scared stiff .' / 'I have been in a cold sweat.' [12] Κόβει το μάτι μου. My eye cuts. 'I can easily recognize the quality of something.' [13] Μου πέφτουν τα μούτρα.
My face falls down. 'I lose face.' / 'I am too ashamed.'
Quasi-phrases [1] Γελάνε και τα μουστάκια του.
Even his moustache laughs. 'He is cock-a-hoop.' / 'He is over the moon about something.' / 'He is laughing all the way to the bank.' / 'He is delighted.' [2] Τον φοβήθηκε το μάτι μου.
My eye was a aid of him. 'I was scared of him or of his actions or of what he might do.'
[3]
Ταιριάζουν τα χνότα μας.
Our breath matches. ' We have a lot in common.' / 'We take to each other.' / 'We think and act in a similar way.'
[4]
Τρέμει το φυλλοκάρδι μου. Κλείνει ο φάκελος.
The envelope is closed. 'The case is closed.' / 'I no longer see to a case.' [6] Σκάει η βόμβα.
The bomb goes off . 'The bomb goes off .' / 'Something is brought to light causing an uproar.' / 'Something totally unforeseeable has happened or has been revealed.' [7] Μπαίνει φρένο.
A brake is set. 'Put a brake on something, situation, habit, process etc.' / 'The course of events is delayed or comes to a standstill.' [8] Ανεβαίνουν οι τόνοι.
The tones are raised. 'The situation reaches a point of high tension.' / 'The discussion is heated up.'
APPENDIX B. The whole set of Greek phrases (with literal and idiomatic translations in English) that participants were presented with
Typical phrases
